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Animal traces, taken in the broad sense, can be defined as any signs of an animal activity that 
does not constitute a part of the organism itself. This definition covers any marks produced by an 
animal on or inside other material objects as well as the external manifestations of its vital functions 
including excreta, cocoons, webs, domicile cases and other items. Fossil traces, or ichnofossils, are 
widespread and often rather abundant. Moreover, they may occur even in deposits lacking any other 
fossils. They provide a valuable source of information on biology, ecology, distribution and behav- 
iour of extinct animals. 


Insect, myriapod and arachnid ichnofossils also are diverse and common. They represent di- 
verse types of insect activities including resting, jumping, crawling (MORRISON 1987; MANGANO et 
al. 1997), wood boring (LABANDEIRA et al. 1997), feeding on fungi and various plants (SCOTT et al. 
1992), nesting in varied substrates (LAZA 1982, 1997; BRUES 1936), oviposition (GALL & GRAUVO- 
GEL 1966), digging, pupation in chambers, building of protective shelters (GENISE & BOWN 1994b), 
and so on. Nevertheless, insect traces largely have been neglected for a long time. Paleontologists 
interested in ichnofossils principally as indicators of paleoenvironments have focused on marine 
trace assemblages. Entomologists were, and often still are, skeptical regarding the importance of 
ichnofossils. Unfortunately, exceptionally risky conclusions based on ichnofossils have supported 
this skepticism. There are papers, including some recently published, wherein Carboniferous traces 
have been attributed to polyphagan beetles (FEDCHENKO & TATOLI 1983), or Triassic and Jurassic 
ichnofossils to wasps, bees, termites, and ants (HASIOTIS & DEMKO 1996a,b; HASIOTIS et al. 1995; 
KAy et al., 1997; GENISE & BOWN 1994a). Such records are so evidently controversial with the 
body fossil record that specialists consider these reports dubious at best. 


As aresult of this long-time underappreciation, insect traces often are simply ignored by collec- 
tors. Even after detection and recognition, most trace fossils are only briefly mentioned in publica- 


V. V. ZHERIKHIN 
60 


tions without reference to descriptions or figures. Some occasional records are scattered in 
paleontological and geological literature but are often published in arcane sources and are difficult 
to find. There are no modern reviews or catalogues; in two editions of the “Treatise” (HANTZSCHEL 
1962, 1975) even named insect ichnofossils are often overlooked. Insect ichnofossil nomenclature 
is ina chaotic state. Many insect traces, including those described in detail, remain unnamed. Others 
are assigned to certain genera of the natural system linked to body fossils, which is in my view an 
unfortunate and potentially misleading practice. We can tentatively ascribe some characteristic 
ichnofossils to certain insect families or even genera; but we know so little about the present-day in- 
sect traces that we never can be sure that similar nests or leaf galls are not produced by some other 
genera as well. In this context a number of insect ichnofossils have been misinterpreted and de- 
scribed as plant seeds, reptile eggs (JOHNSTON et al. 1996), phytoparasitic fungi and other non- 
insect fossils. Probably, many of such assignments still remain unrecognized. Finally, most of the 
named insect traces have never been subsequently revised later, and many names are likely syno- 
nyms. 


Recent studies on some selected trace fossils demonstrate clearly the great potential importance 
of ichnological investigation for palaeoentomology. In particular, first of all the works by I. SUK- 
ACHEVA on the caddis cases and evolution of larval caddisfly behaviour should be mentioned 
(SUKATSHEVA 1985), the papers by J. GENISE on insect nests (GENISE 1995, 1999; GENISE & 
HAZELDINE, 1995, 1998a, b), and the most interesting studies of plant damage by C. LABANDEIRA 
(1996, 1998a, 1998b, 2002). However, I doubt that any important progress is possible in this field 
without accurate and formal descriptions and the classification of insect ichnofossils. The present- 
day state of their nomenclature is unacceptable. 


One of the key tenets of modern ichnology is that similar traces can be made by taxonomically 
different, and sometimes even unrelated, organisms while the same individual can produce a variety 
of distractive traces (BROMLEY 1990). It immediately follows that ichnology needs its own classifi- 
cation and nomenclature, different from the common taxonomic ones based on body fossils. Fortu- 
nately, the last edition of the International Code of Zoological Nomenclature (International 
Commission on Zoological Nomenclature 1999) has returned the ichnotaxa back under the power 
of general rules of zoological nomenclature, with some reasonable and exclusive articles. In par- 
ticular, ichnotaxa do not compete with any natural taxa with respect to priority. Hence major prob- 
lems have been resolved for formal description of ichnospecies and ichnogenera independent from 
natural taxa. However, suprageneric ichnotaxic classification still provides a number of unresolved 
questions. 


The ichnological system generally accepted now is based on the so-called ethological principle 
proposed by SEILACHER (1953). It suggests that the traces are arranged in accordance with the type 
of the producer’s activity such as traces of feeding, locomotion, breeding, and other behaviors. This 
is not the best basis for classification, in my view. The fossil traces can be observed directly but their 
origin is a matter of interpretation, which is not always unequivocal. For example, the tunnels in 
wood are not necessarily feeding traces of xylophagous insects. They may represent the workings of 
borers never feeding on wood as in some burrowing mayfly nymphs (THENIUS 1979) or carpenter 
bees. Hence they should be distributed between three major ethological groups: feeding traces, or 
Fodinichnia (GRAUVOGEL-STAMM & KELBER 1996; CREPET 1974) (Fig.1); dwelling traces, or 
Domichnia (TILLEY et al. 1997) (Fig. 2-3); and breeding traces, or Calichnia (Fig. 4-5). Moreover, 
borings of wood-nesting termites should be allocated to all three groups simultaneously. This co- 
occurrence is why a special group, Xylichnia, has been established to include all types of wood bor- 
ings (GUO 1991; LINCK 1949). This is a very utilitarian group because one can observe whether a 
trace belongs to Xylichnia or not. However, the unit is not ethologically grounded, and its introduc- 
tion into the SEILACHER’s system is evidently illogical. If we recognized Xylichnia as a separate 
group, we should add to it traces in sediments, paleosols, leaves, bones, and others as distinct ichno- 
taxa. There were attempts to propose alternatives to the SEILACHER’s system based on trace mor- 
phology or combining both ethological and morphological approaches (MULLER 1981; VIALOV 
1966, 1968). However, these systems were are either less sophisticated or less universal, and they 
have not become widely accepted. 
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Fig. 1. Insect feeding traces. Fodinichia /Phagophytichnia / Caulophagichnia / Oedemichnia, Ramocecidium lesquereuxi 
(COCKERELL), Oligocene, Colorado, USA (after COCKERELL 1917). 


Figs 2-3. Insect dwelling traces. Domichnia: 2 — Bioendoplyphia / Bentichnia / Tripichnia, Dip/ocraterion ichnosp. Quater- 
nary, Moscow Region, Russia; 3 — Bioexoglyphia / Benthichnia / Indusichnia, /ndusia tubulata Brongniart, Oligocene, 
France. 


Figs 4-5. Insect breeding traces. Calichnia: 4 — Bioexoglyphia / Synemichnia: Desertiana mira NESSOV, Cretaceous, 
Uzbekistan (after NESSOV 1997); 5 — Bioendoglyphia / Synemichniad / Edaphichnia / Trypichnia, Celliforma arvernensis 
DUCREUX et al., Eocene, France (after DUCREUX et al. 1988). 
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I would like to propose here a simple and radical solution of this difficult problem. The ichno- 
logical system is both a formal and an artificial one. In particular, it does not reflect phylogenetic re- 
lationships among the ichnotaxa. Given this, it is unnecessary to extend the common and formal 
system of taxonomical classification to the higher ichnotaxa. 


In my opinion, ichnotaxic classification should be combinatory, and not hierarchical. In the sys- 
tems of the combinatorial type, linearly arranged lists of taxa based on different selected characters 
are combined together in a table as lines and columns. Thus, one can combine the ethological units 
of the SEILACHER’s system (SEILACHER 1953), for example with the units based on the position of 
traces on the substrate surface or within the structure, as was proposed by VIALOV (1968). The inter- 
nal traces are called Bioendoglyphia, and the external ones Bioexoglyphia (Table I). Almost all 
main ethological units except for the equilibrium traces include each both external and internal 
traces. Correspondingly, the chewing marks on leaves should be classified as external feeding 
traces, or Fodinichnia Bioexoglyphia, and leaf mines as Fodichnia Bioendoglyphia. Wasp nests on 
plants or stones belong to the external breeding traces, or Calichnia Bioexoglyphia (Fig. 5), and the 
soil nests of solitary bees and sphecid wasps are assigned to Calichnia Bioendoglyphia. 


Table I 


General ichnological classification, used on SEILACHER 1953, VIALOV 1966, and 
BROMLEY 1996, modified. + insect, myriapod and/or arachnid traces known; ? attri- 
bution of known traces to insects, myriapods, or arachnids may be doubted; - no in- 
sect, myriapod or arachnid traces of this type 


Substrate relations: 


Ethology External traces Internal traces 
(Bioexoglyphia) (Bioendoglyphia) 

Equilibrium traces (Equilibrichnia) = 

Locomotion traces (Repichnia, incl. Fugichnia) + + 
Resting traces (Cubichnia) + = 
Feeding traces (Fodinichnia, incl. Pascichnia, Praedichnia and Xylichnia) F F 
Dwelling traces (Domichnia) + T 
Gardening and trapping traces (Agrichnia) + ? 
Breeding places (Calichnia) T ate 


This morphological classification is more flexible because there is nothing morphologically in 
common between, say, wasp nests and feeding traces on leaves. However, this universal classifica- 
tion can be favorably combined with more particular ones. For instance, locomotion traces (TREWIN 
1995) can be subdivided into body traces, or Apodichnia, and the tracks of appendage impressions, 
or Podichnia (Table II), as was proposed also by VIALOV (1968). These special types may be easily 
combined with universal ones based on the subaquatic or subaerial environments, as well as with 
the above-mentioned groups based on substrate relations. 


Two examples illustrate these distinctions. The ichnogenus Paleohelcura from the Permian eo- 
lian Coconino Sandstone of the southwestern United States belongs to external locomotion traces 
with appendage impressions produced in a subaerial paleoenvironment, classified as Repichnia 
Bioexoglyphia /Podichnia /Edaphichnia. Siskemia tracks from the fluvial Old Red Sandstone of 
Great Britain belong to the same higher units except for occurring subaquatic setting or Benthichnia 
(Fig. 7). 
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Table II 


General classification of locomotion traces. Repichnia. + insect, myriapod and/or 
arachnid traces known: 


Morphology 
i t 
Environmen Body traces Appendage traces 
(Apodichnia) (Podichnia) 
Subaquatic traces (Benthichnia) + + 
Subaerial traces (Edaphichnia) + + 


The feeding traces, or Fodinichia, can be subdivided accordingly to the nature of consumed 
food. For example, the Fodinichia on plant fossils may be attributed to Phagophytichnia, traces 
within wood to Xylichnia (GUO 1991; LINCK 1949), those found in fossil fungi to Mycophagichnia 
(Fig. 6), and features on plant leaves Phyllophagichnia (Figs 7-10). Phagophytichnia can be further 
classified based on their occurrence on certain plant organs, or , alternatively on the type of damage 
morphology (Table II). Thus one can distinguish between the chewing marks, galls, and mines on 
leaves as constituting morphologically different feeding traces on the same organ, as well as a dif- 
ferent distinction between the mined leaves and bored strobili as being morphologically similar 
damages on different organs. Additionally, borings in fungi can be placed within the group 
Trypichnia, which together with tunnels in leaves, strobili and wood should be assigned to Myceto- 
phagichnia (Fig. 6). Moreover, we can use the same name, Trypichnia, for the dwelling traces as 
well, namely to the nests occurring on bottom sediment substrates (Fig. 2). 


Table III 


General classification of feeding traces on plants. Phagophytichnia (excl. Xyl- 
ichnia). + insect, myriapod and/or arachnid traces known; ? insect, myriapod and/or 
arachnid traces recorded but attribution may be doubted; (+) insect, myriapod and/or 
arachnid traces unrecorded but probably occur as fossils; - no insect, myriapod and/or 
arachnid traces known. (* supplemented by C. LABANDEIRA) 


Localisation Elwes Fructification| Leaf and Stem and 
and : Root 
: and seed petiole shoot 
inflorescenc damage 
ë dampe damage damage damage (Rhizo- 
(Carpo- (Phyllo- (Caulo- ok 
(Antho- te oe <. ~ | phagichnia 
Morphology phagichnia) phagichnia) | phagichnia) | phagichnia) 
Chewing marks (Trogichnia) (+) + + (+) (+) 
Piercing marks (Nygmichnia) (+) F ¥ + (+) 
Rolled organs (Ellichnia) E 7 (Gp) a = 
Tunnels and holes (Trypichnia) T + + + + 
Malformations (Teratichnia) (+) rel + oe (+) 
Neoplasms (Oedemichnia) (+) + + + (+) 
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Fig. 6. Insect feeding traces. Fodinichnia/ Bioexoglyphia / Mycophagichnia / Trypichnia. Mycophagichnus heydeni, ichno- 
gen. et ichnosp. nov. Oligocene, Rott Formation, Germany (after HEYDEN 1863). 


X WA 10 4 


Figs 7-10. Insect feeding traces. Fodinichia / Phagophytichnia / Phyllophagichnia: 7 — Trogichnia, Phagophytichnus feist- 
manteli, ichnosp. nov. Permian, India (after FEISTMANTEL 1881); 8 — 10. Cretaceous, USA (after SCOTT et al. 1992): 8— 
Oedemichnia, unnamed, 9 — Trypichnia, unnamed; 10 — Nygmichnia, unnamed ichnogenus Mattoon Formation (Carbon- 
iferous, Illinois, USA (after LABANDEIRA & PHILLIPS 1996). 
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I believe that the introduction of the combinatory system to ichnology will be useful for practical 
classification, formal description and identification of trace fossils. 


Acknowledgements. The editor would like to thank Conrad LABANDEIRA 
and Alexander RASNITSYN for checking and supplementing the manuscript. 


REFERENCES 


BROMLEY R. G. 1990. Trace Fossils. Biology and Taphonomy. Unwin Ltd., London, 280 p. 

BROMLEY R. G. 1996. Trace Fossils: Biology, Taphonomy and Applications. CHAPMAN & HALL, London. 
P. 361. 

BRUES C. T. 1936. Evidences of insect activity preserved in fossil wood. Journal of Paleontology, 10(7): 
637-643. 

COCKERELL T. D. A. 1917. Arthropods in Burmese amber. American Journal of Science, 44: 360-368. 

CREPET W. L. 1974. Investigations of North American cycadeoids: the reproductive biology of Cycadeoidea. 
Palaeontographica, B 148: 144-169. 

DUCREUX J.-L., BILLAUD Y., TRUC G. 1988. Traces fossiles d’insectes dans les paléosols rouges de Il’ Eocéne 
superieur du nord-est du Massif central francais: Ce/liforma arvernensis ichnosp. nov. Bulletin de la Societé 
géologique deFrance, 4 (1): 167-175. 

FEDCHENKO Y. I., TATOLII. A. 1983. To the time of origin of the insect order Coleoptera. [In:] Iskopaemaya 
fauna i flora Ukrainy (Fossil Fauna and Flora of Ukraine). Materialy 3ey Sessii Ukrainskogo paleontologi- 
cheskogo obshchestva, Kerch’, 13-17 maya 1980 g. Kiev: 148-151. (In Russian). 

FEISTMANTEL O. 1881. The fossil flora of the Gondwana System. II. The flora of the Damuda and Panchet Di- 
visions. Memoir of the Geological Survey of India, Paleontology, 3: 59-64. 

GALL J. C., GRAUVOGEL L. 1966. Faune du Buntsandstein 1. Pontes d’i du invertébrés Buntsandstein supé- 
rieur. Ann. Paléontol., Invertébrés, 52 (2): 155-161. 

GENISE J. F. 1995. Upper Cretaceous trace fossils in permineralized plant remains from Patagonia, Argentina. 
Ichnos, 3: 287-299. 

GENISE J. F. 1999. Fossil bee cells from the Asencio Formation (Late Cretaceous-Early Tertiary) of Uruguay, 
South America. Proc. First Paleoentomol. Conf., 30 Aug.-4 Sept. 1998, Moscow. AMBA projects, Brati- 
slava. Pp: 27-32. 

GENISE J. F., BOWN T. M. 1994a. New trace fossils of termites (Insecta: Isoptera) from the Late Eocene - Early 
Miocene of Egypt, and the reconstruction of ancient isopteran social behavior. Ichnos, 3: 1-29. 

GENISE J. F., BOWN T. M. 1994b. New Miocene scarabaeid and hymenopterous nests and Early Miocene 
(Santacrucian) paleoenvironment, Patagonian Argentina. /chnos, 3: 107-117. 

ie oe J. F., HAZELDINE P. L. 1995. A new insect trace fossil in Jurassic wood from Patagonia, Argentina. 
Ichnos, 4: 1-5. 

GENISE J. F., HAZELDINE P. L. 1998a. 3D-reconstruction of insect trace fossils: E/lipsoideichnus meyeri 
Roselli. Jchnos, 5: 167-178. 

GENISE J. F., HAZELDINE P. L. 1998b. The ichnogenus Palmiraichnus for fossil bee cells. Ichnos, 6: 151-166. 

GRAUVOGEL-STAMM L., KELBER K.-P. 1996. Plant-insect interactions and coevolution during the Triassic in 
western Europe. [In:] J.-C. GALL (ed.) — Triassic Insects of Western Europe. Paleontologia Lombarda, 
nuova ser., 5: 5-23. 

Guo Sh.-X., 1991. A Miocene trace fossil of insect from Shanwang Formation in Linqu, Shandong. Acta Pa- 
laeontologica Sinica, 30 (6): 739-742. 

HANDLIRSCH A. 1910. Fossile Wespennester. Ber. Senckenb. Ges., 41: 265-266. 

HASIOTIS S. T., DEMKO T. M. 1996a. Ant (Hymenoptera: Formicidae) nest ichnofossils, Upper Jurassic Mor- 
rison Formation, Colorado Plateau: Evolutionary and ecologic implications. Geological Society of America, 
Abstracts with Programs: 28(7): A106. 

HASIOTIS S. T., DEMKO T. M. 1996b. Terrestrial and freshwater trace fossils, Upper Jurassic Morrison Forma- 
tion, Colorado Plateau. [In:] M. MORALES (ed.) — The Continental Jurassic. Bulletin of the Musuem of 
Northern Arizona, 60: 355-370. 

HASIOTIS S., DUBIEL R. F., DEMKO T. M. 1995. Triassic hymenopterous nests: Insect eusociality predates an- 
giosperm plants. 47th Annual Meeting Geol. Soc. America, Rocky Mountain Section, Abstracts with Pro- 
grams. P:13. 

HANTZSCHEL W. 1962. Trace fossils and problematica. [In:]Treatise on Invertebrate Paleontology: 1962. Pt. 
W. Miscellanea. 177-249. 

HANTZSCHEL W. 1975. Trace fossils and problematica. [In:] Treatise on Invertebrate Paleontology. Pt. W. 
Miscellanea. Supplement 1. 2nd Ed. 269 p. 


V. V. ZHERIKHIN 
66 


International Commission on Zoological Nomenclature. 1999. International Code of Zoological Nomencla- 
ture. Fourth Edition. International Trust for Zoological Nomenclature, London, 306p. 

JOHNSTON P. A., EBERTH D. A., ANDERSON P. K. 1996. Alleged vertebrate eggs from Upper Cretaceous red- 
beds, Gobi Desert, are fossil insect (Coleoptera) pupal chambers: Fictovichnus new ichnogenus. Canadian 
Journal of Earth Sciences, 33: 511-525. 

KAY P. T., KING J. D., HASIOTIS S. T. 1997. Petrified Forest Park Upper Triassic trace fossils yield biochemi- 
cal evidence of phylogenetic link to modern bees (Hymenoptera, Apoidea). Geological Society of America, 
Abstracts, Oct. 20, 1997: A13168. 

LABANDEIRA C. C. 1996. The presence of a distinctive insect herbivore fauna during the Late Paleozoic. Sixth 
North American Paleontol. Convention Abstracts of Papers. Paleontological Society Special Publications, 
8: 227. 

LABANDEIRA C. C. 1998a. The Paleozoic origin of diverse and significant insect herbivory: rejection of the ex- 
panding resources hypothesis. Abstr. First Paleoentomological Conf., 30 Aug.-4 sept. 1998, Moscow, Rus- 
sia: 21. 

LABANDEIRA C.C. 1998b.Plant-insects associations from the fossil record. Geotimes, 43(9): 18-24. 

LABANDEIRA C. C., PHILLIPS T. L. 1996. Insect fluid-feeding on Upper Pennsylvanian tree ferns (Palaeodicty- 
optera, Marattiales) and the early history of the piercing-and-sucking functional feeding group. Annals of the 
Entomological Society of America, 89(2): 157-183. 

LABANDEIRA C. C., PHILLIPS T. L. 2002. Stem borings and petiole galls from Pennsylvanian tree ferns of Illi- 
nois, USA: Implications for the origin of the borer and galler functional-feeding-groups. and holometabo- 
lous insects. Palaeontographica A, 264:1-84. 

LABANDEIRA C. C., PHILLIPS T. L., NORTON R. A. 1997. Oribatid mites and the decomposition of plant tis- 
sues in Paleozoic coal-swamp forests. Palaios, 12(4): 319-353. 

LAZA J. H. 1982. Signos de actividad atribuiables Atta (Myrmicidae) en el Mioceno de la Provincia de La 
Pampa, Republica Argentina. Significacion paleozoogeografica. Ameghiniana, 19: 109-124. 

LAZA J. H. 1997. Signos de actividad atribuibles a dos especies de Acromyrmex (Myrmicinae, Formicidae, Hy- 
menoptera) del Pleistocene en la Provincia de Buenos Aires, Republica Argentina. Significado paleoambi- 
ental. Revista Universidade Guarulhos, Geociencias, 2(6): 56-62. 

LINCK O. 1949. Fossile Bohrgange (Anobichnium simile n.g. n.sp.) an einem Keuperholz. Neues Jahrbuch fiir 
Mineralogie, Geologie und Paldontologie, B 4-6: 180-185. 

MANGANO M. G., BUATOIS L. A., MAPLES C. G., LANIER W. P. 1997. Tonganoxichnus, a new insect trace 
from the Upper Carboniferous of eastern Kansas. Lethaia, 30: 113-125. 

MORRISON A. 1987. Chironomid larvae trails in proglacial lake sediments. Boreas, 16(3): 318-326. 

MULLER A.H. 1981. Zur Ichnologie, Taxiologie und Okologie fossiler Tiere. Freiberger Forschungsheft. C 
151: 5-49. 

NEssoVv L. A. 1997. Nemorskiye pozvonochnyie melovogo perioda Severnoy Evrazii (Non-marine verte- 
brates of the North Eurasia). St.-Petersburg, Univ. of St.-Petersburg, Institute of Earth Crust: 218 p., 60 
plates [in Russian]. 

ScoTT A. C. 1992. Trace fossils of plant-arthropod interactions. [In:] C. G. MAPLES, R. R. WEST (eds) — Trace 
Fossils. Short Courses in Paleontology, 5: 197-223. 

SCOTT A. C., STEPHENSON J., CHALONER W. G. 1992. Interaction and coevolution of plants and arthropods 
during the Palaeozoic and Mesozoic. Philosophical Transactions of the Royal Society of London, B 335: 
129-165. 

SEILACHER A. 1953. Studien zur Palichnologie. I. Uber die Methoden der Palichnologie. Neues Jahrbuch fär 
Geologie und Paldontologie, Abhandlungen, 96: 421-453. 

SUKATSHEVA I. D. 1985. The Jurassic caddisflies of Southern Siberia. [In:] A. P. RASNITSYN (ed.) — Yurskie 
nasekomye Sibiri i Mongolii (Jurassic Insects of Siberia and Mongolia). Trudy Paleontologicheskogo 
Instituta AN SSSR, 211: 115-119. (In Russian)]. 

THENIUS E. 1979. Lebensspuren von Ephemeropteren-Larven aus dem Jung-Tertiaér des Wiener Beckens. 
Annalen des Naturhistorischen Museums Wien, 82: 177-188. 

TILLEY D. B., BARROWS T. T., ZIMMERMAN E. C. 1997. Bauxitic insect pupal cases from Northern Australia. 
Alcheringa, 21: 157-160. 

TREWIN N. H. 1995. A draft system for the identification and description of arthropod trackways. Palaeontol- 
ogy, 37(4): 811-823. 

VIALOV O. S. 1966. Sledy zhiznedeyatel’nosti organizmov i ikh paleontologicheskoe znachenie (The Organic 
Activity Traces and their Palaeontological Significance). Naukova Dumka Press, Kiev, 217 p. (In Russian)]. 

VIALOV O. S. 1968. Materials to classification of trace fossils and traces of activity of organisms. Paleonto- 
logichesky Sbornik, 5(1): 125-129. (In Russian). 


